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ABSTRACT 



The invention relates to a method whereby a base station in a digital cellular 
radio communication system transmits broadcast control logic channels. The 
broadcast control logic channels are multiplexed with one another and optionally with 
other logic channels such as, in particular, common controMog[cxhannels%nd/or 
independent dedicated control logic channels, on at least one physical channel 
constituted by th.B recurrence of a particular time slot in each frame of a carrier. A 
d i st i n d jo n i s drawn b et we e n a fir st set. of chan n e I s\z o rn p r i s i n 9 broadcast co n t r d1 I og i c 
channel(s) carrying cJata^ that is useful for implementing handovers between cells, and 
a^second^setj3f channels-comprising the Broad cast controhlogicchannel(s) carrying 
data that is not useful for implementing handovers. The logic^channel(s) :> of the first set 
are carried by a, first physical channel while those of the second set are carried by a 
second physical ch a n n e I . 
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Invention Title: 

" METHOD OF TRANSMITTING BROADCAST CONTROL LOGIC 
CHANNELS IN A CELLULAR RADIO SYSTEM " 



The following statement is a full description of 
this invention, including the best method of 
performing it known to us:- 



METHOD OF TRANSMITTING BROADCAST CONTROL LOGIC CHANNELS IN A 
CELLULAR RADIO SYSTEM 

This invention relates to digital cellular systems for radio communication with 
mobile stations, such as those implementing the public GSM standard. 
5 The term "GSM standard" is used herein to cover both the GSM 900 standard 

("Global System for Mobile communications" operating in the 900 MHz band) and the 
DCS 1 800 standard ("Digital Cellular System" operating in the 1 800 MHz band). 

More precisely, the invention relates to a method whereby o base station in a 
digital cellular radio communication system transmits broadcast control logic channels. 
10 It is recalled that in general, a digital cellular radio communication system is 

implemented within a network of geographical cells through which mobile stations 
travel. A base station is associated with each cell and a mobile station communicates 
via the base station associated with the cell in which it is to be found. 

It is also recalled that each base station makes use of a certain number of 
1 5 control logic channels (also called signalling logic channels) for transmitting signalling 
to the mobile stations (down link). 

In general f these down link control logic channels comprise: 

■ broadcasrcontrol logic channels (point to multipoint channels). In the GSM 
. standard, these comprise in particular the BCCH, FCH, and SCH channels; 

20 • common control logic channels (point to multipoint channels). In the GSM 
standard, these comprise in particular the AGCH and the PCH channels; 
» independent dedicated control logic channels (point to point channels). In the 
GSM standard, these comprise in particular SDCCH channels; ond 

• associated control logic channels (point to point channels), In the GSM 

25 standard these comprise in particular the SACCH ond the FACCH channels. 

In the context of Ihe present invention, only broadcast control logic channels 
are of interest. Thus, in GSM, each base station transmits the following broadcast 
control logic channels: 

■ a BCCH channel (for Broadcast Control CHannel") which supplies all mobile 
30 stations with general dotcTconceTnijnglhe network, the cell in which the mobile 

station is to be found, and the adjacent cells; 

• an SCH channel (for ''SynchronizationXHanner') which carries data enabling 
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frames to be synchronized and enabling the transmitter of the base station to 
be identified. The FCH channel is also referred to as the^time^synchrontzation 
channel; and 

• an FQH channel (foro'Ere^uejicy^GHannel") which gives data concerning the 
5 carrier:used. The FCH channel is also referred to as thefrequency 

synch ronizati^onrchannel. 

It should observed that in GSM, the broadcast control logic channels ore 
sometimes referred to as a whole by the term "BGGH channels" which is misleading 
since the BCCH channels constitute only one of the families of broadcast control logic 
10 channels (with the other families being the FCH and SCH channels). 

Conventionally, all of the broadcast control logic channels are multiplexed 
together, possibly with other logic channels and in particular with common control 
logic channels (AGCH, PCH) and/or independent dedicated control logic channels 
(SDCCH) on a single physical channel. The single physical channel is constituted by a 
15 particular recurring time slot in each frame of a particular earner. In GSM, this is the 
recurring first time slot in each frame of the down link BCCH carrier. 

In conventional manner, each base station (and thus each cell) uses onlTbr 
more PQ'fJL ofc todio con fers, including necessarily a-pair of BCCH cc7rriors , specific 
thereto. The carriers in a given^pair aroused respectively for the up link (mobile 
20 station to base station) and for the down link (base station to mobile station). 

E ach carrier is segmented ijvtinne by using a fixed time division multiple access 
(TDMA) scheme. In this scheme, the time axis is subdivided into successive frames of 
fixed duration, each frame itself being subdivided into a determined number ofhime 
Csjots^with the Recurrence of a particular time_slot in each frame-constituting^ physical 
25 channel-on which a plurality of logic channels can be multiplexed. 

It turns out that the present solution as described above which consists in using 
a single physical channel fo transmit.all of tKe broadcast, control logic channels is not 
entirely satisfactory. 

Using a single physical channel impedes high effectiveness during pre- 
30 synchronization of a mobile station for the purpose of implementing a transfer 
between cells, known as "handover". 

It will be understood that because of the large number of logic channels 
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multiplexed on the single physical channel, reading channels that ore essential for 
handover is delayed, and handover performance is slowed _dpwn. In other words, 
handovers are not optimized because the time necessary fur acquiring essential data 
for^Jiandoy^rjs^ fact that other data occupies 

a large portion of the data rate of the physical channel used. 

This constraint is particularly troublesome in a microcellular environment for 
handovers decided by the mobile station. 

It is observed that in a microcellular network (e.g. of the Manhattan type) where 
a mobile station can change cell very quickly and without good visibility over adjacent 
cells, this synchronization delay can even lead to a call being lost. 

An object of ihe present invention is to mitigate this major drawback of the state 
of the art. 

More precisely, one of the objects of the present invention is to provide a 
method whereby a base station in o digital cellular radio communication system can 
transmit broadcast control logic channels in a manner making it possible for a given] 
n umbe^jrf^^ to be decoded lo perform handovers more quickly. ' 

Another object of the invention is to provide such a method making it possible 
to increase ihe number of base stations lhat can be decoded £er_secpnd by a mobile 
station. 

According to the invention there is provided a method whereby a base station 
in a digital cellular radio communication system transmits broadcast control logic 
channels to a plurality of mobile stations, 

said base station being associated with q "current" cell, saici broadcast control 
logic channels being multiplexed with one another, and optionally with other logic 
control channels such as, in particular, common conlrolJogicxhannels) and/or 
independent dedicated control logic channels, on at least L on el physical channel 
constituted by the Yecu"r rente of -q- particular time slot in each frame of a carrier, 

wherein a distinction is drawn between: 

• a first) set of channels comprising the broadcast control ^ogicch5njiel(s) carry i n g 
data t Kat'is useful for implement i n glfa n d ove r s ; a n d 

• a^seGond-seLof-channels comprising the broadcast control logic channel(s) 
carrying inj^ motion" jhat is not useful foTim pie" me nt in gl handovers; 
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ond wherein the logic channel(s) of the first set is/are carried by a first physical 
channel, and the logic channel(s) of the second set is/are carried by a second physical 
channel. 

The logic channels of the first set carry data that needs to be decoded quickly 
5 by the mobile stations since it is useful in implementing handovers. In contrast, the 
logic channels in the second set carry data that can be decoded more slowly by the 
mobile stations since it is not useful in implementing handovers. 

Since each set of l.ogic^hannels : -ii.ixansrTiill.edL~over its^own physical^chonnel, 
the invention makes it possible to d^de^daja more quickly. Particularly on the first 
10 physical channel carrying the logic channels of thejiistj>et, the frequency of 

appearance of data that is useful for handovers is increased. In contrast to the present 
technique as described above, the time required to acquire data that is essential for 
handovers is not delayed by the presence of other data occupying a large fraction of 
the data rate of the first physical channel. This other data is conveyed by the logic 
15 channels in the second set which are carried by the second physical channel. 

By enabling data useful for handover to be decoded more quickly, the method 
of the invention makes it possible to increase the number of neighbouring base 
stations that can be decoded pet^cond by a mobile station that is on a call. In 
addition, for a given number of neighbouring base stations to be decoded, the 
20 method of the invention makes it possible to perform handovers more quickly. This 

advantage is of great importance in cities where the target base station is identified at 
the last moment. 

In addition, by distinguishing twqjdasses of data, and thus two cla sses of 
broadcast control logic channels, the method of the invention provides greater 
25 flexibility. 

Advantageously, said data useful for implementing handovers belongs to the group 
comprising: 

• frequency synchronization data; ond time synchronization data. 
Advantageously, said data not useful for 

30 implementing handovers belongs to the group comprising: 

• general data about the network; 

• genera! dato about the current cell; and 
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• general data about the cells adjacent to the current cell, 

In a particular embodiment of the invention, saidjirst^set comprises in 
particular a frequency synchronization channel and a time synchronization channel, 
and said second set comprises in particular a channel carrying general data about 
5 thp- network and/or the current cell and/or the adjacent cells. 

Advantageously, said:firsi:and:second ph/sicalr.chann.els are^carried by the 
j*ame_carrier 

In a variant, said first and second physical channels are carried by_-two_jjiStinct 
earners. 

10 In order that the invention may be readily carried into effect, embodiments thereof will 
now be described in relation to the figures of the accompanying drawings, in which: 

• Figures 1A & IB and Figure 2 show respeclivelycjixsLand second 
implementations of Ihe-method-ofthe-inveniiorj; 

• Figure 3 shows an example of how the channels of thejirst_set can be 
1 5 multiplexed on the first physical channel; and 

• Figure 4 shows an example of how the channels of the second set can be 
multiplexed on the second physicoj_channel. 

The invention thus relates to transmitting broadcast control logic channels from 
a _base_stat.i.o.o_( BTS)j njjjJi g ital ee l tular radio c ommu n [cat i o n syste m . 
20 According to the invention, a distinction is drawn between: 

• ^G^-MJlf^cmn^ls comprising gjLofJhe broadcast^ control logic channels 
which carry data useful for implementing handovers; and 

" ^©coflciiM^LdDOJSads comprising a|J.of the^other broadcastlcontrol logic 

channels (i.e. those which carry data other than data useful for implementing 
25 handovers). 

Also according to the present invention, the logic channels in the first set are 
carried by a first physical channel while those in the second set are carried by a 
second physical channel. 

The term "data useful for implementing handovers"^ used, for example, to 
30 mearv frequency synch ronizatioiT'da ifa i anal time synchronization dota. 

The term "data other than ^aTo useful for implementing -handovers" is used, for 
example, to mean general data about the network, general data about tho^currcnt 



6 

cell, and general data about the celk/jdjace^U^ 

In conventional manner, o phy si cal cha nnel is constituted by a particular time ^ 
slot that rocurs in each frame of a carrier. 

\ 

In a first implementation of the invention (Figures 1 A and 1 B), the first and 
5 second physical channels (respectively carrying the first and second sets of logic 

channels] are carried by two distinct carriers. Figures 1A and 1 B show frames 1 and 2 
belonging to respective ooe.s-ofjhese-two carriers. In this example, the first (physical 
ch a n ne I _( N o .J ) is constituted by t he recy r r _e n ce of th e_.fi rst timers I otj TO in e ac h] f r o me 
Cjhpf one^oHheJwo-carrtejxconcerned (e.g. the conventional BCCH carrier), and the . 
10 second physka^channel (No. 2) is constituted by the recurrence of the first time slot 
ITO in each frame 2 of the other; one of the two carriers concerned (e.g. a carrier of 
the same type as the conventional BCCH carrier). 

In a second implementation of the invention (Figure 2), the first and second 
physical channels (ccrrymg^ ^ ofjogicxhqnnels) are 

15 bojl^c£r^[e^^ (e.g. the^conventio'nal BCCH carrier). In this 

example, the first and second physical channels (No. 1 and No. 2 respectively) are 
constituted by the recurrence of theiirst andjhird-time-slots :IT0'^"d"iT2_ respectively in 
each J\ ra me 3 of t he . - ca rr i erjz on ce r n e cT 

The mobile stations know the frequency of said carrier^or "of each _pf_said^two 
20 I carriers, ^wh ere said frequencies) Jor.ms part of the-data thai is broadcast, for 
jj example, in one of the channels in the second set^ (since this data is not of use in 
handover). 

In the description below, an application of the method of the invention is described to 
a system of the GSM type. Nevertheless, it is clear that the present invention can be 

25 applied to any type of digital cellular radio communicalion system. 

Thus, in GSM, the above-mentioned first set comprises, for example, specifically 
a frequency synchronization channel (or FCH logic channel) and a time 
synchronization channel (or SCH logic channel), while Ihe second set comprises, for 
example, specifically a channel for general data about the network, about the current 

30 cell, and about the adjacent cells (or BCCH logic channel) . 

For each new base station to which it listens, a mobile station must decode dota 
in a certain order, specifically: 
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• stage 1 : frequency synchronization data (PCH logic channel) ; 

• stage 2: time synchronization data (SCH logic channel); and 

• stage 3: general daia about the network, about the current celt, and about the 
adjacent cells (BCCH logic channel). 

5 The mobile station receives the data of stages 1 ond_2 via the PCFLand SCH 

broadcast control logic channels carried by the firstj^h/sical channel and then the 
stage 3 data fromjhe-BCCH-broad.cast control logic channel carried by ihe second 
physical channel. 

Since only the FCH and SCH logic channels are multiplexed on the^first r _physical 

10 channel, the data conveyed thereby is repeated more often. Thus, a mobile station 
making a call and listening to this ^ flrstphysicaUchannel-conisynchronize itself more 
quickly, and thus the duration of a handover is thus reduced. The second physical 
channel is listened-to, and the corresponding data is decoded, by mobile stations that 
are not involved in a call. 

15 Figure:3 sho.ws:an:exajTici[e of how the cha7^ne!s j)f theftrsf set are multiplexed 

on the first physical channel. In this example, multiplexing makes use of a multiframe 
made up of 51 frames. The time slot whose recurrence constitutes the above- 
mentioned first physical channel comprises during frames N_os,JJo 50-alternating 
bursts of the PCH logic channel [''f^in^Figyjie 3) and of the SCH logic ch"anneP( ,t S ,) in 

20 Figure -3)y> with frame No. 51 being a free frame (lime slot "I") . 

Figure 4 shows an example of how the channels in the second set are 
multiplexed on the second physical channel, in this example, the multiplexing also 
uses a multiframe constituted by 51 frames. The time slot whose recurrence constitutes 
the above-mentioned second physical channel compriseThu?sts~6f tK& BGtH logic 

25 chorinel ("B".:ih-Figure 4) occupying frames Nos. 1 to 5, and bursts of Ihe AGCH or 
PCH logic channel ("C" in Figure 4) occupying frames Nos. 6 lo 50, with frame No. 
51 being a free frame (time slot T). 

Thus, in this example, the BCCH broadcast control logic channel of the second 
set is multiplexed with the AGCH and PCH common control logic channels. It is clear 

30 that H could also be multiplexed with the SDCCH independent dedicated control logic 
channels. 

By way of comparison, in conventional GSM, all of the broadcast control logic 
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channels FCH, SCH, and BCCH are multiplexed with one another and with the 
common control logic channels AGCH and PCH (and possibly also with the 
independent dedicated logic conlrol channels SDCCH) using a multiframe of 51 
frames, and a single physical channel, in that conventional multiframe, the channels 
5 FCH and SCH appear five times, i.e. in frames Nos. 1 , 11, 21 , 31 , and 41 . 

As can be seen clearly from Figure 3, the method of the invention makes it 
possible to cause the logic channels. FCH and SCH to appear more often since they 
appear 25 times per multi-frame, once every other frame from frame No. 1 to frame 
No. 50. The time required for a mobile station to find the PCH channel is thus 
10 reduced and handover can take place more quickly. 

Clearly numerous other implementations of the invention can.be envisaged, in 
particular, other types at multiframe moy be provided, it is also possible to add to or 
alter the list of channels in each of the two above-mentioned sets. 
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The claims defining ihe invention are as follows: 

1 . A method whereby a base station in a digital cellular radio communication 
system transmits broadcast control logic channels to a plurality of mobile stations, 

said base station being associated with a "current" cell, said broadcast control 
5 logic channels being multiplexed with one another, and optionally with other logic 
control channels such as, in particular, common control log icxhann els and/or 
independent dedicated controT logic cfidnnojs, on at least cme^hyslcat^hlannel 
con stituted=byj he. recurrence- of- a particular Jimejsl.o.t in _eacbJra me of 'avcarrier, 
w h e r e in. - a : d i st i n ct io h - i s - drawn between; 
10 • a first set af channels comprising the broadcast control logic channel(s) carrying 
data that is useful for implementing handovers; and 

• a second set of channels comprising the broadcast confrol logic channel(s) 
carrying information that is not useful for implementing handovers; 

and wherein the logic channel(s) of the first set is/are carried by a first physical 
1 5 channel, and the logic channel(s) of the second set is/are carried by a second physical 
channel. 

2. A method as claimed in claim 1 , wherein said data useful for implementing 
handovers belongs to the group comprising: 

» frequency synchronization data; and 
20 » time synchronization data. 

3. A method as claimed in cloim 1 or 2, wherein said data not useful for 
implementing handovers belongs to the group comprising; 

• general data about the network; 

• general data about the current cell; and 

25 • a general data about the cells adjacenl to the current cell. 

4. A method as claimed in any ore of claims 1 to 3, wherein said first set 
comprises in particular a frequency synchronization channel and a time 
synchronization channel. 

5. A method as claimed in any ore of claims 1 Jo 4, wherein said second set 

30 comprises in particular a channel carrying general data about the network and/or the 
current cell and/or the adjacent cells. 

6. A method as claimed in any one of claims 1 to 5, wherein said first and second 
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physical channels are carried by the same carrier. 

7> A method as claimed in any one of claims 1 to 5, wherein said first ond second 
physical channels are carried by two distinct carriers. 

8. A method substantially as herein described with reference to the accompanying 
5 drawing. 



DATED THIS FOURTH DAY OF JUNE 1998 
ALCATEL ALSTHOM COMPAON I C OENCRALC d'CLECTR I C l TD 
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